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California Institute of Technology, died in the early morning hours of
September 1, 2015. Just prior to that time, he had put in a full pro-
ductive day at the ofﬁce, had a glass or two of bourbon, and a good
dinner. It was a quiet ending to a rich and rewarding life of discovery,
scholarship, teaching, mentoring, and perhaps above all, of writing
papers, reviews and books that have taught generations of develop-
mental biologists how the genome is used to direct development.
Eric's life in science spanned 62 of his 78 years beginning in 1953 in
Woods Hole at the Marine Biological Laboratory. There he wrote his
ﬁrst paper, an abstract, while in high school. His project was on clot-
ting of the perivisceral ﬂuid of a sand dollar, the product of a summer's
research in Dr. L.V. Heilbrunn's lab (Heilbrunn is well known for his
discoveries surrounding calcium functions in the cell). Eric often re-
counted about how terriﬁed he was to get up in front of the MBL
Corporation as a high school student to present his work. That sum-
mer was transformative for him as it gained him recognition as a
winner of theWestinghouse Talent search, and ﬁgured prominently in
his choice to attend Penn because Heilbrunn, aka “the Boss”, was lo-
cated there during the academic year. As an undergraduate in the
Boss's lab Eric coauthored 4 papers, one of which was in Nature, on
drugs that reduced growth of cancer cells in culture.
The next phase of Davidson's life was at Rockefeller where he
obtained his Ph.D. with Alfred Mirsky and then continued at Rock-
efeller as an assistant professor. The time with Alfrey and Mirsky was
exciting and productive. Eric was witness to the early discoveries in
molecular biology and he was among the ﬁrst wave of scientists to use
molecular biology to address the biology of the developing metazoan
embryo. During those graduate years with Mirsky a number of papers
appeared that examined how amphibian lampbrush chromosomes
functioned. Figuring prominently in that sequence of discoveries was
the relationship between the lampbrush chromosomes and the pro-
duction of RNA. During that time, Eric established a friendship and
long term professional relationship with Roy Britten. Britten was al-
ready well known for his work and for a lifetime of study into the role
of repetitive DNA in the genome, a topic that was prominent in Da-
vidson's early work. In 1969 Britten and Davidson published a pro-
vocative theoretical paper in Science that proposed a mechanism for
gene regulation through gene batteries wherein one transcriptionx.doi.org/10.1016/j.ydbio.2015.10.004
06/factor would control expression of a battery of genes. A year earlier
Davidson published his ﬁrst book “Gene Activity in Early Develop-
ment”, a book that went through a number of editions as it was the
ﬁrst to provide a comprehensive account of how molecular biology
operated in mechanisms of development.
In 1971 Eric and Roy Britten moved from Rockefeller to Caltech
where Davidson was to spend his remaining 44 years directing a large
and very active research program. He took an ofﬁce across the hall
fromMax Delbruck who had recently won a Nobel Prize (1969) for his
work on replication of viruses. Eric quickly learned that Delbruck had
little to do with scientists who did not use quantitative tools. Eric often
told about that ﬁrst summer at Caltech where he reviewed and ex-
panded his math skills with the help of one of Delbruck's postdocs so
he could discuss science with Delbruck. That relationship provided an
important and lasting component to Davidson's research in that it
established a life-long use of quantitative methods in his research.
The ﬁrst years at Caltech were marked with explorations into DNA
of several different organisms including Xenopus, Illynassa (a snail)
and several other creatures. He was among the ﬁrst to use DNA re-
association kinetics to quantitatively assess the contents of the gen-
ome. During this time he returned to echinoderms as an experimental
model 18 years after his fateful summer at Woods Hole. He also picked
up many additional responsibilities. He was asked to direct the Woods
Hole Embryology course in 1972, the ﬁrst of two stints as Director. He
became an editor of journals, most signiﬁcantly of Developmental
Biology where he was a senior editor for decades and established the
special section on Genomes and Developmental Control Mechanisms.
And his lab was very active using sea urchins from the kelp beds off
the California coast, many of which were obtained by Eric himself
when he was an active diver.
By 1974 Davidson and his young lab had established a number of
approaches that began to explore repetitive sequences, genome or-
ganization, polysomes, and questions of how gene regulation might
work in embryos. Using reassociation kinetics, or Cot curves, to ex-
plore the complexity of RNA in oocytes and in embryos, increasingly
using sea urchins as a model embryo. In a 1974 Cell paper, he and his
team released mRNA from polysomes, then hybridized it to DNA and
from that estimated that a little under 2% of RNA was mRNA, and the
complexity was estimated to be about 14,000 different transcripts per
genome. Those estimates were low relative to later estimates using
more sensitive methods but were within the ballpark at a time when
methods were far more primitive than today's approaches.
After spending most of the decade characterizing repetitive
sequences in the sea urchin and in other animals, Davidson's lab
began exploring the functions of mRNA and their protein products
in embryos. They were quick to adapt the revolutionary use of
plasmids and cloning to explore individual mRNAs and their
functions, ﬁrst of abundant RNAs such as actin, histones and ri-
bosomal RNA, but always with an occasional paper that tried to
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1985, led by Andy McMahon, then a student in the laboratory, they
developed approaches for introducing DNA and RNA constructs
into the fertilized egg and this launched a whole new direction for
the laboratory by giving them an opportunity to perturb expres-
sion of speciﬁc molecules during development. Consequently
those approaches opened up key opportunities for addressing
questions of how the embryo worked at a molecular level.
By this time Eric had become well known for his work on re-
petitive DNA, kinetics, for quantitative estimation of genes and
transcripts, for ribosomal RNA and mitochondrial elements, and
for his books that detailed current knowledge of molecular biology
in development. In 1985 he was elected to the National Academy
of Science where he was active for 30 years and was very active on
the editorial board of PNAS. Despite all the accolades and the
travel, he continued to push toward his original goal: to under-
stand how genes were regulated in development. This obsession
progressively pushed him to focus on cis-regulation of gene ex-
pression and the transcription factors that operate in that mole-
cular transaction. As all graduate students and postdocs learned
when they entered his lab from about 1985 onward, an element of
their training was to include a cis regulatory (“cis-reg”) analysis.
They began with actin genes and other highly expressed genes,
and in 1996 published a detailed analysis on a gene that is ex-
pressed in a very speciﬁc spatiotemporal pattern. That careful
analysis showed the modular cis-regulatory control region of
Endo16, a gene expressed in the embryonic gut, and showed how
each of 7 regulatory modules contributed a unique component of
the complex gene regulation. A stream of publications on cis-
regulatory analyses of additional genes in development followed.
In each case further quantitative approaches were used to broaden
our understanding of how gene regulation works.
In about 2000 Eric returned to his early theory on gene bat-
teries. He had always been interested in how multiple transcrip-
tion factors worked to control embryogenesis, and he felt that it
was time to begin studies into functional integration of those re-
lationships. That began the last big research effort of his career by
leading a large effort to identify the gene regulatory networks
(GRNs) that governed cell diversiﬁcation during development. He
realized that this would require many laboratories and it also
would require a way of organizing the mountains of data. So, he
began collaborations with programmers and with mathematicians
as well as with other biologists. Out of those collaborations the
GRNs took graphic form with the development of BioTapestry, and
the quantitative analyses were mathematically deﬁned.
For the GRN analysis to fully mature Davidson knew that it
would be necessary to have the full genome sequenced. With his
characteristic dogged persistence, he led the effort to sequence
and annotate the sea urchin genome in 2006 with a great team at
the Baylor sequencing center. Never satisﬁed, he continued to
work with students and collaborators to produce a number of
additional tools for GRN analysis. When that analysis had reached
a relatively mature stage, he and collaborators turned to math and
Boolean logic analysis to gain further insight into how GRNs op-
erate. That effort continued until his death with yet other visions
still on the horizon that he was eager to see to fruition.
Though uncovering mechanisms of development and of gene
regulation were his primary focus, Davidson also became well
known for his work on evolutionary mechanisms. He was fasci-
nated by fossils and by comparative genome studies. He made
a number of trips to Western China where there were early
Precambrian fossils of echinoderms. He collaborated with evol-
utionary biologists on a number of projects and was deeplyinterested in how cis-regulatory modules contributed to evolu-
tionary mechanism. A number of insightful publications came
from this series of interests. In recognition of his long record of
productive research he was awarded a Lifetime Achievement
Award by the Society of Developmental Biology in 2007.
From the above, it might be concluded that the life of Eric
Davidson was totally consumed by science and discovery, but that
was not the case. As he was passionate about his science, he was
also passionate about many other avocations.
He loved music, especially old time mountain music. He played
a vigorous banjo and for more than 40 years was part of a band
called “The Iron Mountain String Band”. With Caleb Finch and
Peggy Haine, and others off and on, they sang and played both in
New York and later when they all had moved to California. This
was a serious hobby for Eric as he and a friend had made several
trips to southwest Virginia where they had recorded music of
ﬁddlers, banjo players and the songs that were traditional in the
Appalachian Mountains. A number of those recordings are now
deposited and available from the Smithsonian museum.
Eric loved history. Throughout his life he spent time most every
day intently reading the history of our civilization. He was one of
those few who bought and read intently the books written by
scholars as part of their tenure packages. These scholarly works
were often too detailed and esoteric for the general public. Not for
Eric. That was the stuff he loved.
As part of his love of history, he also loved exploring the far
reaches of the world. These explorations included trips in the
1950s to Central America where he traveled into the jungle to see
the recently rediscovered Mayan ruins, to Nigeria where he re-
corded music in rural areas of that country, and to many other
areas of the world where he was eager to absorb the history and
culture of the region. Through his science and his travels he made
friends everywhere. In 2011 he won the International Prize of
Science in Japan and the celebration in Tokyo and Kyoto was a high
honor, but it was also a reunion of sorts because he had so many
friends in Japan and southeast Asia.
Finally, there was sports and bourbon. Football was a life-long
love and not just watching the game, but Eric loved playing the
game. There may be a player who was active for a longer period of
time than Eric but he was still playing middle linebacker for a
Caltech team called the “Tiger toads” until he was 55. That was a
ﬁtting trapping that added to the tough guy persona he portrayed
that included intense weight lifting for much of his life. He also
liked bourbon and was especially fond of small batch Kentucky
bourbons. As his many friends will attest, the bourbon ﬂowed, the
laughter resonated, and the friendships were many with colorful
stories wherever Eric was found, whether in Pasadena, at his fa-
vorite Woods Hole cottage, or at many other sites around the
world when the day's science spilled into the evening's gatherings
that were merry, and ﬁlled with rich discussions and stories, some
of which were mostly true.
Eric Davidson leaves behind almost 400 scientiﬁc papers,
6 books, one with 3 editions, a large number of graduate students
and postdocs who trained in his lab, an even larger number of
students who were taught in courses at Caltech and Woods Hole,
and a major set of contributions to our current understanding of
how development is regulated by the genome.Dave McClay
